Experimental details and characterization of the synthesized compounds
General procedures for the synthesis of OTBS-protected alcohols 1a-j
In an oven-dried Schlenk tube, under nitrogen atmosphere, 1.2 mmol (1.2 eq.) of malonate was dissolved in 10 ml of anhydrous THF and cooled to 0 °C. NaH (1.1 mmol, 1.1 eq., 60% dispersion in mineral oil) was added portionwise and the solution was stirred for 30 min at rt. The allyl bromide 5 (1 mmol, 1 eq.) was added at 0 °C and the reaction mixture was stirred overnight at rt. The reaction was quenched with water (10 mL) and extracted with ethyl acetate (3  10 ml). The combined organic layers were washed with brine (2  10 mL) and dried over Na 2 SO 4 . The solvent was evaporated at reduced pressure and the crude product was purified with flash chromatography on silica gel eluting with cyclohexane/ethyl acetate, to afford the pure product as a clear oil in variable yield. Synthesis of (Z)-dimethyl 2-bromo-2-(4-(tert-butyldimethylsilyloxy)but-2-en-1-yl) malonate (1h) [2] : In an oven-dried Schlenk tube, under nitrogen atmosphere, 1.0 mmol (1.0 eq.) of methyl 2-bromomalonate and 1.2 mmol (1.2 eq.) of allyl bromide 5a were dissolved in 3 mL of anhydrous DMF. K 2 CO 3 (1.1 mmol, 1.1 eq.) was added and the reaction mixture was stirred overnight at rt. The solution was diluted with water (5 mL) and extracted with ethyl acetate (3  5 mL). The combined organic layers were washed with brine (2  10 mL) and dried over Na 2 SO 4 .The solvent was evaporated at reduced pressure and the crude product was purified with flash chromatography on silica gel eluting with cyclohexane/ethyl acetate 95:5, affording the pure product as a clear oil (Yield 73%). General procedures for the synthesis of OTBS-protected alcohols 3a-b: In an oven-dried, three-necked round bottom flask, diisopropylamine (2.1 mmol, 1.05 eq.) was dissolved in 2 mL of anhydrous THF and cooled to 0 °C. BuLi (hexane solution 2.5 M, 2.1 mmol, 1.05 eq.) was added and the solution was stirred for 30 min at 0 °C. Then methyl 2-phenylacetate or methyl 2,2-diphenylacetate was dissolved in 1 mL of THF and added dropwise to the reaction mixture at 78 °C. The solution was stirred at this temperature for 30 min; then the bromide 5a was added (2.2 mmol, 1.1 eq.) and the mixture was warmed to rt and stirred overnight. The reaction was quenched with saturated ammonium chloride (3 mL) and extracted with Et 2 O. The combined organic layers were washed with brine and dried over Na 2 SO 4 . The solvent was evaporated at reduced pressure and the crude product was purified with flash chromatography on silica gel eluting with cyclohexane/ethyl acetate. 
General procedure for the removal of TBS group
In a round bottom flask the O-TBS protected alcohol 1a-j (1 mmol, 1 eq.) was dissolved in 10 mL of THF. TBAF (1.2 mmol, 1.2 eq.) was added to the solution at 0 °C and the reaction mixture was stirred at rt until complete consumption of the starting material (TLC, 4-6 h). The solution was S5 diluted with water (10 mL) and extracted with ethyl acetate (3  10 mL). The combined organic layers were washed with brine (2  10 mL) and dried over NaSO 4 . The solvent was evaporated at reduced pressure and the crude product purified by flash chromatography on silica gel (eluent: cyclohexane/ethyl acetate), to afford the pure product as a clear oil. 
General procedure for the gold(I)-catalyzed synthesis of vinyl lactones 2a-j or 4a,b
In a screw-capped vial, under air atmosphere, (NHC)AuCl (0.05 eq.), and AgOTf (0.05 eq) were dissolved in 300 µL of reagent-grade dichloroethane (DCE) and the solution was stirred for 30 min at rt in the dark. Then, 20 mg (1 eq.) of allylic alcohol 1a-j or 3a,b was added and the reaction mixture stirred at 80 °C until complete consumption of the starting material (TLC, 7-9 h). The crude product was purified with flash chromatography on a short pad of silica gel eluting with diethyl ether or cyclohexane/ethyl acetate mixture, to afford the analytical pure product as an oil. 
